Inhibition of MPP+-induced mitochondrial damage and cell death by trifluoperazine and W-7 in PC12 cells.
Opening of the mitochondrial permeability transition pore has been recognized to be involved in cell death. The present study investigated the effect of trifluoperazine and W-7 on the MPP+-induced mitochondrial damage and cell death in undifferentiated PC12 cells. Calmodulin antagonists (trifluoperazine, W-7 and calmidazolium) at 0.5-1 microM significantly reduced the loss of cell viability in PC12 cells treated with 500 microM MPP+. Trifluoperazine and W-7 (0.5-1 microM) inhibited the nuclear damage, the loss of the mitochondrial transmembrane potential followed by cytochrome c release, and the elevation of intracellular Ca2+ levels due to MPP+ in PC12 cells and attenuated the formation of reactive oxygen species and the depletion of GSH. Calmodulin antagonists at 5-10 microM exhibited a cytotoxic effect on PC12 cells, and compounds at 10 microM did not attenuate cytotoxicity of MPP+. Calmodulin antagonists (0.5-1 microM) significantly reduced rotenone-induced mitochondrial damage and cell death, whereas they did not attenuate cell death and elevation of intracellular Ca2+ levels due to H2O2 or ionomycin. The results show that trifluoperazine and W-7 exhibit a differential inhibitory effect against cytotoxicity of MPP+ depending on concentration. Both compounds at the concentrations less than 5 microM may attenuate the MPP+-induced viability loss in PC12 cells by suppressing change in the mitochondrial membrane permeability and by lowering the intracellular Ca2+ levels.